Calpain inhibitor alleviates permanent hearing loss induced by intense noise by preventing disruption of gap junction-mediated intercellular communication in the cochlear spiral ligament.
Our previous studies demonstrated that intense noise-induced hearing loss might be at least in part due to an oxidative stress-induced decrease in the level of gap junction-composing protein connexins in the spiral ligament (SL) of the cochlear lateral wall structures in mice. Further, an in vivo exposure of mice to intense noise activates calpain in the cochlear SL. Based on these studies, we sought to determine whether a calpain inhibitor would prevent an intense noise exposure from causing hearing loss, disruption of gap junction-mediated intercellular communication (GJIC) in the SL. An exposure of mice to intense noise (8-Hz octave band noise, 110-dB sound pressure level, 1h) produced permanent hearing loss and cochlear hair cell death. The results of an ex vivo assay using gap-fluorescence recovery after photobleaching of dissected lateral wall structures revealed that the intense noise disrupted GJIC in the cochlear SL at day-7 post exposure. A prior intracochlear injection of the calpain inhibitor PD150606 significantly abolished this noise-induced hearing loss on days 5 and 7 post exposure. Similarly, PD150606 prevented noise-induced hair cell death and the GJIC disruption on day-7 post exposure. The intense noise temporarily enhanced the gene expression of calpain subtypes Capn1 and Capn2 immediately after exposure. Taken together, our data suggest that calpain inhibitor alleviated the noise-induced hearing loss, at least in part, by preventing disruption of GJIC in the cochlear SL. It possible that calpain inhibitors would be useful as a candidate of therapeutic drugs for sudden sensorineural hearing loss.